In Vivo Light Sheet Fluorescence Microscopy of Calcium Oscillations in Arabidopsis thaliana.
Calcium imaging in plants requires a high-resolution microscope, able to perform volumetric acquisition in a few seconds, inducing as low photobleaching and phototoxicity as possible to the sample. Light sheet fluorescence microscopy offers these capabilities, with the further chance to mount the sample in vertical position, mimicking the plant's growth and physiological conditions.A protocol for plant preparation and mounting in a light sheet microscope is presented. First, the growth of Arabidopsis thaliana in a sample holder compatible with light sheet microscopy is described. Then, the requirements for sample alignment and image acquisition are detailed. Finally, the image processing steps to analyze calcium oscillations are discussed, with particular emphasis on ratiometric calcium imaging in Arabidopsis root hairs.